AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT | L ContractiD Code Page 1 Of8

Cost - Pl us- Fi xed- Fee

2. Amendment/M odification No. 3. Effective Date 4. Requisition/Pur chase Req No. 5. Project No. (If applicable)
PO0006 2004AUGL9 SEE SCHEDULE
6. Issued By Code | Ws6HzV | 7. Administered By (If other than Item 6) Code S2305A
TACOM WARREN DCMA DETRO T
AVBTA- AQ ABGD U S. ARWY TANK & AUTOMOTI VE COVIVAND
PHI LLI P LAWRENCE (586)574- 5273 ( TACOW
WARREN, M CHI GAN 48397- 5000 ATTN:  DCMAE- GID
HTTP: / / CONTRACTI NG TACOM ARMY. M L WARREN, M 48397-5000
EMAI L: LAWRENCP@ACOM ARMWY. M L
SCD C PAS NONE ADP PT HQ337
8. Name And Address Of Contractor (No., Street, City, County, State and Zip Code) I:' 9A. Amendment Of Solicitation No.

TURI NG ASSCCI ATES, | NC.
1392 HONEY RUN DRI VE
ANN ARBOR, M. 48103-9343

9B. Dated (Seeltem 11)

10A. Modification Of Contract/Order No.

DAAEQ7- 01- C- LO66
10B. Dated (See Item 13)

TYPE BUSI NESS: Ot her Snmall Business Performing in U S

Code 07XR7 | Facility Code 2001JUL17

11. THISITEM ONLY APPLIESTO AMENDMENTSOF SOLICITATIONS

I:' The above number ed solicitation is amended as set forth in item 14. The hour and date specified for receipt of Offers

I:' is extended, I:' isnot extended.
Offers must acknowledge receipt of thisamendment prior to the hour and date specified in the solicitation or asamended by one of the following methods:
(a) By completing items 8 and 15, and returning copies of the amendments: (b) By acknowledging receipt of thisamendment on each copy of the
offer submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR
ACKNOWLEDGMENT TO BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERSPRIOR TO THE HOUR AND DATE
SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER. If by virtue of thisamendment you desire to change an offer already submitted, such
change may be made by telegram or letter, provided each telegram or letter makesreference to the solicitation and thisamendment, and isreceived prior to the
opening hour and date specified.

12. Accountlng And Appropriation Data (If required)
ACRN: NET | NCREASE: $106, 322. 00

13. THISITEM ONLY APPLIESTO MODIFICATIONS OF CONTRACTS/ORDERS
KIND MDD CODE: G It Modifies The Contract/Order No. As Described In Item 14.

A. ThisChange Order is|ssued Pursuant To: The Changes Set Forth In Item 14 AreMadeIn
The Contract/Order No. In Item 10A.

B. The Above Numbered Contract/Order |s Modified To Reflect The Administrative Changes (such as changesin paying office, appropriation data, etc.)
Set Forth In Item 14, Pursuant To The Authority of FAR 43.103(b).

C. This Supplemental Agreement IsEntered Into Pursuant To Authority Of: Changes C ause #1-54 in the contrac

HENN.

D. Other (Specify type of modification and authority)

E.IMPORTANT: Contractor I:' isnot, isrequired to sign thisdocument and return copiesto the I ssuing Office.

14. Description Of Amendment/M odification (Organized by UCF section headings, including solicitation/contract subject matter where feasible.)

SEE SECOND PAGE FOR DESCRI PTI ON

Contract Expiration Date: 2005NOV30

Except as provided herein, all terms and conditions of the document referenced in item 9A or 10A, as her etofor e changed, remains unchanged and in full force
and effect.

15A. Name And Title Of Signer (Typeor print) 16A. Name And Title Of Contracting Officer (Typeor print)
M CHAEL L. CIONI

Cl ONI MGrACOM ARMY. M L (586) 574- 7070

15B. Contractor/Offeror 15C. Date Signed 16B. United States Of America 16C. Date Signed
By / SI GNED/ 2004AUGL9
(Signature of person authorized to sign) (Signature of Contracting Officer)
NSN 7540-01-152-8070 30-105-02 STANDARD FORM 30 (REV. 10-83)

PREVIOUSEDITIONSUNUSABLE Prescribed by GSA FAR (48 CFR) 53.243
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Name of Offeror or Contractor: TURI NG ASSOCI ATES, | NC.

SECTI ON A - SUPPLEMENTAL | NFORVATI ON

PROGRAM Intelligent Mbility Laboratory
PURPCSE OF MODI FI CATI ON: Addi tional Scope
PRI OR CONTRACT AMOUNT: $ 483, 045.00

CONTRACT AMOUNT REVI SED THI'S ACTION: $ 106, 322. 00

CURRENT CONTRACT AMOUNT: $ 589, 367. 00

This is a bi-lateral nodification

The purpose of this nodification is to incorporate revisions to the Scope of Wrk pursuant to FAR 52.243-2, Changes- Cost Rei nbursenent

(ALT V), as follows:

1. Section Bis updated to reflect the incorporation of $106,322.00 under CLIN O001AE.

2. Section B, paragraph B.4 of the contract, is revised to reflect the increase in the obligated amount to $589, 367.

3. Section C of the contract is revised to reflect the changes in paragraph C.2.1.1 and the addition of paragraph C 2.2.3.1.
4. Section F, paragrpah F.2, of the contract is revised to reflect the change in conpletion date.

5. Section Gis updated to reflect the incorporation of the applicable accounting data.

6. As aresult of this action the total contract ampbunt is increased as follows:

Previ ous Contract Anpunt Amount _this Action Tot al Anmpunt

Esti mat ed Cost: $467, 165 $100, 675 $567, 840
Fi xed Fee: $ 15, 880 $ 5,647 $ 21,527
Total CPFF: $483, 045 $106, 322 $589, 367

7. Al other terms and conditions of this contract, as previously nodified, renmained unchanged and in full force and effect.

*** END OF NARRATI VE A 005 ***
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ITEM NO SUPPLIES/SERVICES QUANTITY |UNIT| UNIT PRICE AMOUNT
SECTI ON B - SUPPLI ES OR SERVI CES AND PRI CES/ COSTS
0001 SERVICES LINE | TEM
SECURI TY CLASS: Uncl assified
The negoti ated cost of
the contract is:
Esti mated Cost: $567, 840
Fi xed Fee: $ 21,527
Total CPFF: $589, 367
(End of narrative B002)
0001AE SERVICES LINE | TEM $ 106, 322. 00
NOUN: TANK & AUTO TECHNOLOGY
PRON: R342V018R3 PRON AMD: 01 ACRN: AE

AMB CD: 622601H9111

I nspection _and Accept ance
| NSPECTI ON:  Dest i nation

Deliveries or Perfornmance

ACCEPTANCE: Desti nation

$ 106, 322. 00

DLVR SCH PERF COWVPL
REL_CD QUANTI TY DATE
001 0 30- NOv- 2005
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Name of Offeror or Contractor: TURI NG ASSOCI ATES, | NC.

B. 1 Esti mat ed Cost and Paynent

B.1.1 The estimated cost for performance of the work required under this contract is $589,367.00 which shall constitute the
estimated cost for the purpose of the Contract C ause hereof entitled LI M TATI ON OF FUNDS.

B.1.2 The contractor will be paid for the fixed fee stated in Section B opposite CLIN 0001 for the perfornmance of work under the
contract and in accordance with the terms of the Contract C ause entitled FI XED FEE, (Feb 1998), FAR 52.216-8. The fixed fee together
with the reinbursenent of cost shall constitute full and conplete consideration for the contractor's service in connection with the work
required and perforned under this contract.

B.1.3 Al l owabl e cost shall be determ ned, and paynment thereof shall be provided, in accordance with the Contract C ause hereof
entitled ALLOMBLE COST AND PAYMENT.

B. 2 Paynent

The contractor may submit public vouchers bi-nmonthly for payment under this contract. The fee will be payable at the tine of
rei mbursenent of cost at the sane rate to such cost as the total fee of this contract bears to the total estinated cost thereof, subject
to any w thhol ding pursuant to provisions of this contract. The Paying O fice shall disburse funds in accordance with the paragraph H 18
of this contract entitled "Special Instructions - Pay O dest Mney First (MAR2000)".

B.3 Fundi ng
B.3.1 The Governnent shall provide funds under this contract covering the estimated cost hereof on an increnental basis as

provided for in the follow ng funding schedule and pursuant to the Contract Clause entitled LIMTATION OF FUNDS. It is estimated that
the incremental amounts are sufficient for the performance of work in each of cited periods. The Government may, at its discretion,
obligate such funds on an increnental basis within each fiscal year. The contractor shall so plan and execute the work required by this
contract as to expend and/or commit funds conpatible with the schedule set forth bel ow. Wenever the contractor has reason to believe
that the funds obligated to this contract for any fiscal year are either insufficient or excessive for the perfornmance of work required
in that fiscal year, the Governnent shall be so notified.

B. 4 Funds bligated. The anopunt of funds currently obligated to this contract is $ 589, 367.00

*** END OF NARRATIVE B 001 ***
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Name of Offeror or Contractor: TURI NG ASSOCI ATES, | NC.

SECTI ON C - DESCRI PTI OV SPECI FI CATI ONS/ WORK STATEMENT
SECTION C
SCOPE OF WORK

C1 bj ectives.

cC1.1 The objective of this effort is to develop an Intelligent Mbility Laboratory at TARDEC to neasure and
eval uate robotic and sem -autononous nobility in |ightweight unmanned ground vehicles. The effort is organized into
the followi ng three tasks:

Task 1: Performance Metrics and Eval uation Methodol ogi es

Task 2: Systemand Infrastructure Design and Integration

Task 3: Denonstration and Validation.

C. 2 Tasks:

C.2.1 Under Task 1 the Contractor shall define the systemlevel and subsystemlevel intelligent nobility
capabilities and their associated performance netrics to use as the basis for standards, specifications and
eval uati on.

C.2.1.1 In order to fulfill the current evaluation nmethodol ogies, the contractor shall identify and eval uate
subsyst ens/ conponent s/t echnol ogi es to enhance the capability of vehicle inspections..

C.2.1.2 The Contractor shall report the results of their work under Task | in their second nonthly Progress, Status,
and Managenent report CDRL A001 of this contract due sixty (60) days after contract award.

C.2.2 Under Task 2 the Contractor shall design, deliver, and integrate a suite of equipnment (see Laboratory

Equi pnent List located at Attachment 001 to Section J) at the TARDEC Intelligent Mbility Laboratory to conduct a
wide variety of intelligent mobility tests, to evaluate performance netrics and to establish the validity of

| aboratory experinments for extrapolation to natural indoor and outdoor conditions.

C.2.2.1 The Contractor shall devel op and deliver to the TARDEC Intelligent Mbility Laboratory a suite of terrain
surface materials and obstacle structure nodul es that can be configured to create a wide variety of intelligent
mobility test conditions as needed to evaluate the performance netrics of task 1. The terrain surface nmaterials

shal | represent a wide range of geonetric configurations and shape/size conbinations, including individual and serial
positive and negative obstacl es, staircases, confined spaces, |level and sloped orientation.

C.2.2.2 The Contractor shall provide three light-weight (under 15 Ibs. gross vehicle weight) nobile robot research
platforms, and two mddl e-weight (15 to 100 I bs. gross vehicle weight) all terrain nobile robot research platformns.
The light-weight platforms shall be suitable for research in cooperative and evolutionary robotics on flat terrain.
The middl e-weight platfornms shall be suitable for off-road intelligent nobility research. The platforms shall have
hi gh- bandw dth wi rel ess comuni cation. The platforms shall have the ability to serve a variety of functions in the
| aboratory. They shall have the ability to be used as surrogate vehicles to test alternative algorithnms and
conponents. They shall have the ability to be used for scalability studies, and provide a reference baseline for
robot mobility. The platforms shall be highly nodular, with an open-architecture to facilitate interfaces. The
platforns shall also be able to be operated remptely by an operator or off-board conputer, or operate autononously.
The contractor shall provide control and drive conponents for assenbly of 2 nobile robots with different |oconption
mechani sms, and with the power to carry payloads up to 100 I bs. on a level surface. Assenbly conponents shall also
include microcontrollers, servos, drives, actuators, radio interfaces and other conponents necessary for construction
and testing of the nobile robots with different |oconption and control mechanisns.

C.2.2.3 The Contractor shall provide hardware and software to instrument the TARDEC intelligent nobility |aboratory,
to conduct tests and experinents with nobile robot technol ogies, to analyze test data and eval uate perfornance
metrics, to sinmulate robotic vehicles and sub-systens, and to support virtual reality interaction and display. On-
board instrumentation, which provides data on the vehicle navigation and driving fromthe vehicle perspective, shall
have the capability to be interfaced to the robot's conputer for autononmpus operation or displayed to the human
controller for tele-operation. Of-board instrumentation shall provide position tracking, tractive force measurenent
and ot her performance data collection fromthe fixed-earth perspective. This capability shall be designed to support
nodel - based data anal ysis and virtual prototyping with dynam cs sinulation nodels, and shall include visualization
capabilities to display the sinmulations and replay experinments. See attachment 1 to Section J for an item zed |ist
of |aboratory equi pnent.

C.2.2.3.1 The Contractor shall research, develop, and deliver hardware, software, and procedures to the TARDEC
robotics | aboratory extending the current capabilities of field nobile robots for vehicle inspections and physi cal
security. In order to provide vehicle navigation and di splay feedback, enhancements will explore the current
capability of small robots to inspect vehicles fromautonobiles to sem -trucks for contraband such as expl osives,
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Name of Offeror or Contractor: TURI NG ASSOCI ATES, | NC.

chemical, biological, rodiological, toxic, and hazardous materials. Both on and off-board sensory instrunmentation
will be utilized to gather additional vehical data and provide adequate feedback to the controller/soldier. On-board

instrumentation shall include a nmast and/or robot arm systens, nodular interfaces for alternative sensor packages,
and human interface nethods for both driving and mast/armcontrol, including hands-free, supervisory control,
automatic and sem -automati c behaviors. To expand the performance netrics, the Contractor shall identify

opportunities for nodul ar designs to reduce cost and inprove nmintainability. Cost-effectiveness tradeoffs for
alternative system and subsystem designs and conponents will also be delivered.

C.2.2.4 The Contractor shall provide confirmation of the delivery and operability of the required hardware in the
10th nmonthly Progress, Status and Managenent report CDRL# A00l. The specific hardware to be delivered under Task 2
are: Surrogate Terrain and Obstacles, Mbile Robot Platforms, On-board instrunmentation, Of-board instrunmentation,
and Data Analysis, Sinulation and Visualization Conputer System All of the aforenmentioned hardware is required to
be delivered within 10 nonths of contract award.

C2.3 Under Task 3, Test and Validation Procedures, the Contractor shall outline and denpnstrate experinental
procedures to address current issues in intelligent nmobility technologies, to highlight the capabilities of the

| aboratory, and to establish the validity of laboratory results for extrapolation to real-world conditions. The
experinmental procedures shall be selected to conplenment, or |everage, other unmanned ground vehicle test and

devel opnent activities in which the TARDEC Intelligent Mbility Laboratory is in participation. The test
denonstration procedures shall be witten up and presented to the COR & PCO 30 days before denp procedures occur.

C.2.3.1. Results of Task 3 shall be detailed in the contractors Final scientific and Technical Report, CDRL #A003
due at the conpletion of the contract (24th nonth)

C. 3 Deliverables
C.3.1. The list of hardware deliverables are as follows: (see al so Attachment 001 to Section J of this Contract).

Surrogate Terrain and Cbstacles (C. 2.2.1)

Mobi | e Robot Platfornms (C. 2.2.2)

On-board Instrunentation (C. 2.2.3)

of f-board Instrunmentation (C. 2.2.3)

Data Anal ysis, Simulation and Visualization Conputer Systen(C. 2.2.3)

a0 o

C.3.1.1 Al of the above items will be delivered on or by their due date specified in Section F of this Contract.

C.3.2 Start of Wrk Meeting. The Contractor shall host a start of work neeting at the contractor's facility within
45 days of contract award. Attendees will be as mutually agreed between the contractor's Program Director and the
TACOM TARDEC COR. The Contractor shall prepare a brief (one-page) summary of issues with any corrections required as
identified at the start of work neeting prior to departure of the attendees.

C. 3.3 Contractor's Mnthly Progress, Status and Managenent Report. The contractor shall deliver nmonthly Techni cal
Progress Reports in Contractor's format, conpliant with the Data |tem Description Dl - M3VTI-80227 and the Contract Data
Requi rements List (CDRL DD Form 1423) A001.

C.3.4. Cost Status Reports. The contractor shall deliver nonthly cost status reports in contractor fornat,
conpliant with the Data |tem Description Dl -FNCL-80912 and the Contract Data Requirenents List (CDRL DD Form 1423)
A002 .

C.3.5 Final Report. At the conpletion of all 3 tasks, 30 days prior to the end of the contract period of
performance, the contractor shall submt a draft technical report, which will include detailed listings of all the
results of the programin contractors format and conpliant with the Data |Item Description (D D) D -MSC 80711 (T) and
the Contract Data Requirements List (CDRL DD Form 1423) A003. TACOM TARDEC will review, comrent and return the draft
technical report to the contractor within ten working days. The contractor shall update the draft, incorporate
comments and return the final report within 10 days of receipt of comments. See also Cause H 14 (Final Scientific or
Techni cal Report 252.235-7011) of this contract.

*** END OF NARRATIVE C 001 ***
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SECTION F - DELI VERI ES OR PERFORMANCE
F.1.1 Data

F.1.2 The delivery schedule for the data itens is found on Exhibit A The

Contract Data Requirenments List (DD Form 1423).

F.1.3. Al data deliverables under this contract shall be delivered electronically to the enail
addresses specified in the Contract Data Requirenments List (CDRL) DD Form 1423.

F.2 Period of Performance

The period of performance of this contract is fromcontract award through 30 Novenber 2005.

F.3 Al hardware and hardcopy docunents shall be shipped FOB Destination to the follow ng address:

U. S. Arny TACOM
Attn: AMSTA-TR-R/ (Henry Andrusz)
Mai | stop 263
6501 E. 11 Mle Road
Warren, M  48397-5000

Al other deliverables nust be sent by e-mail to the followi ng addresses unless alternative

arrangenents are made with the Contracting Oficer's Representative:
andruszh@acomarny.ml, and | awencp@acomarny.ml.
F.3.1 The contractor shall deliver the follow ng:

Cost Reports: Mont hly Paragraph C 3.4
Progress, Status, and Managenent Reports: (Quarterly Paragraph C 3.3

Surrogate Terrain and Qbstacl es 10 Months after award Para.
Mobi | e Robot Pl atforms: 10 Months after award Para.
On-board Instrunentation 10 Months after award Para.
O f-board Instrunentation 10 Months after award Para.
Dat a Anal ysis, Sinulation and

Vi sual i zati on Conputer System 10 Months after award Para.
Laborat ory Equi pment 10 nmonths after
J

Denonstration/ Val i dati on 30 days prior to deno. Para
Fi nal Technical Report 14 Months after award Para

*** END OF NARRATIVE F 001 ***

c221
Cc.2.2
C223
C223

C223
award Attch 001 to Section

C23
C2231
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SECTI ON G - CONTRACT ADM NI STRATI ON DATA

PRON
LI NE AVS CDY OBLG STAT/ | NCREASE/ DECREASE CUMULATI VE
| TEM M PR ACRN JOB ORD NO PRI OR AMOUNT AMOUNT AMOUNT
0001AE R342V018R3 AE 2 $ 0.00 $ 106, 322. 00 $ 106, 322. 00
622601H9111 42V018
NET CHANGE $ 106, 322. 00
SERVI CE NET CHANGE ACCOUNTI NG | NCREASE/ DECREASE
NAMVE BY ACRN ACCOUNTI NG CLASSI FI CATI ON STATI ON AMOUNT
Ar ny AE 21 42040000046N6N7EP622601255Y S20113 Wb6HZV $ 106, 322. 00
NET CHANGE $ 106, 322. 00
PRI OR AMOUNT | NCREASE/ DECREASE CUMULATI VE
OF AWARD AMOUNT OBLI G AMI

NET CHANGE FOR AWARD: $ 483, 045. 00 $ 106, 322. 00 $ 589, 367. 00
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